ABSTRACT: China is rich in lead and zinc resources and reserves in the world, due to the nearly 20 years of sustained and rapid development, China has become one of the world's leading producer and exporter of lead and zinc. However, with the lead-zinc mining has gradually increased the amount of pollution on the environment is increasing. Therefore, to lead and zinc mine and comprehensive utilization of solid waste disposal, solid waste and Zinc Mine achieve "reduction, environmentally sound, resource-oriented" of harm into turning waste into treasure, go Resources and Environment protection coordination mining road of sustainable development, is today an important research direction, this paper tailing as the main object, by ultra-fine grinding as the main means of mechanical force activation method to stimulate its potential activity, tailing and pulverized powder as a high-performance concrete admixture of materials, the basic properties of concrete were discussed.
TAILING MECHANICAL FORCE ACTIVATION
Inorganic material change in the grinding machinery, pressure and impact action causes the crystal lattice distortion and the occurrence of particles of amorphous particles, so fine powder material, while causing the solubility properties of the material, density, and ion exchange capacity of. Mechanic chemistry and physical and chemical processes in the mechanical force caused by solid material, such as changes in the crystal structure, crystalline, dehydration, and water density material, and may occur in some systems between certain components of the mixture chemical reactions. By mechanical grinding force of the particles, the particles can be thinner than the surface area is increased to obtain a narrow particle size distribution and to improve the degree of mixing of the multi-component material system; With grain refiner, at the particle surface unsaturated Field particle surface deformation occurred, polarization, and rearrangement, reducing the particle surface is not saturated, so that the grinding material to reach detestable state, which can accelerate the reaction rate system. Visible, mechanic-chemical essence is to improve the degree of activation of the material. Mechanical grinding force can be increased by tailing activity. Tailing particles are subjected to mechanical force and rupture, refinement, the specific surface area increases, the surface can be increased, reactivity increases, but with the extension of the grinding time, particle agglomeration occurs, reducing the surface area , the surface can be reduced at this time, no further increase in activity, and the longer the grinding time, the greater the energy consumption, it is necessary to find the most suitable grinding time, can effectively increase the activity of lead and zinc tailings, but also save costs.
The tailing particle size distribution change in different grinding time
The lead and zinc tailings drying after mechanical grinding in a ball mill SMФ500 × 500, lead and zinc tailings amount for each 5kg, sampling once every 15min, were distributed to test the specific surface area and particle size. Grinding time was 15min, 30min, 45min, 60min, 75min, 90min, 105min and 120min. As can be seen from Table 1 -1, from the grinding process 15min to 120min, the lead and zinc tailings decreasing particle size, specific surface area by the 351.9m2 / kg increased to 795.4m2 / kg, grinding to 60min, the ratio surface area is close to 600 m2 / kg. Figure 1 -1 can be seen, lead and zinc tailings grinding 15min after the distribution of the particles in the range 0.4 ~ 50µm, 24µm or less in most of the particles are concentrated; after grinding 60min, the distribution of particles in the range 0.3 between ~ 30µm, 13µm or less concentrated in the majority of the particles; increase submicron particle; grinding after 90min, the distribution of particles in the range between 0.3 ~ 20µm, 6µm or less concentrated in the majority of the particles; and 120min after grinding, but the D90 when 5.347µm increased from 90min to 12.706µm, contrast table 1-1 grinding 90min to 120min tailing the specific surface area increases from 724 m2/kg to 792.4 m2/kg, which is due to the grinding process, lead and zinc tailings on the one hand due to the grinding action outside is fine, on the other hand due to the fine particles adsorbed to each other coalesce into groups. In the early grinding, due to the large particles, the surface energy of the powder is small, not because of the mutual attraction between the particles and agglomerates. With prolonged grinding, fine particles continuously, increasing particle surface free energy. When grinding certain amount of time, since the powder surface can be greatly improved, because the surface adsorption and aggregate. Agglomeration will not affect the continued increase in surface area, but when using a laser particle size analyzer to detect the particle size distribution of the individual particles of the sample if nanometer reunited, when using ultrasonic dispersion and ethanol, will not be dispersed, and so there will be a specific surface area test shows the sample fineness continued to increase, while the particle size distribution of the sample is displayed in the larger particles but this paradox.
Tailings complex composition, a variety of mineral composition hardness, wear different materials after grinding are not normally distributed. Initial grinding, mainly in mineral-based particle size reduction; continue grinding, sub-micron sized particles of lead and zinc tailings increased significantly; as the particle size becomes smaller, the corresponding increase in the specific surface area, which in Table 1 test results -1 match. Since this is the use of lead and zinc tailings replace cement in concrete do cementations materials, national standards 42.5 ordinary Portland cement specific surface area of not less than 300 m2 / kg, while the lower lead and zinc tailings activity in alternative cement concrete as cementations materials, must lead and zinc tailings surface area greater than Portland cement specific surface area. When the grinding time is too long, and would increase the cost of grinding.
Tailing SEM morphology in different grinding time
Speed Under normal circumstances, lead and zinc tailings without grinding, no catalyst at normal temperature and pressure conditions, it is difficult to participate in the reaction or participate in the reaction is very slow. However, after mechanical force grinding process can be enhanced by Tailing participate in the reaction capacity, and to improve the mechanical properties of the resulting products. Tailing with decreasing ground powder particle size, surface area and its sharp increase in the number of surface atoms, a serious shortage of surface atoms with bits, resulting in a large number of dangling bonds and unsaturated bonds, so that in the larger thermodynamically unstable state, i.e., the high surface activity, it is easy to combine with other atoms.
To further study the mixing particle morphology and minimum size, field emission scanning electron microscope microscopic analysis. Figure 1-2 Tailing grinding 15min, 30min, 45min, 60min, 90min, 120min after amplification 10K times SEM photograph, you can see the grinding 15min Tailing majority of the particles to strip and do not regular polygonal block-based, there are sharp edges and corners, with the grinding time was to increase the size of tailings particles decreasing, rounded edges becomes less than the number of ultrafine particles 1µm increasing elongate belt grinding time to 60min angular particles disappeared, there have been many round particles, grinding to 90min when significant agglomeration of tailings particles occurred.
TAILING MORTAR TEST IN DIFFERENT GRINDING TIME
Mortar conduct further tests to determine lead and zinc tailings to optimize grinding time, different grinding times PO42. As can be seen from Figure 2 -1, mortar fluidity increases the grinding time increases first and then decreased, grinding the sample fluidity 90min maximum for 260mm, which may be due to sample in 90min Mortar test during stirring some aggregates dispersed by stirring opening caused. Grinding test piece for more than 60min but will reduce the strength, the reason for this phenomenon is related to tailings and fineness, strength test block on aggregate number of very sensitive aggregates itself will have a negative impact strength test block , more fine particles than grinding time of 60min in the sample may have some aggregates in the experiment were opened mortar mixer stir scattered, not part of the aggregate mix open, after being part of the aggregate mix open dispersion will occur, in the role of super plasticizer will make microaggregate effect is more obvious, but the micro-aggregate effect brought about by the positive contribution of strength cannot offset the negative impact on the rest of the aggregate strength test block, resulting in reduced strength of the specimen. From test block to ensure the strength and energy saving two angles to consider jointly, the next test of time optimizing the grinding Tailing determined as 60min.
THE GRAY CORRELATION BETWEEN TAILING PARTICLE SIZE DISTRIBUTION, MORTAR COMPRESSIVE STRENGTH AND FLUIDITY
Corresponding to the lead-zinc tailings, cement, standard sand, water, cementations material composed of water-reducing agent of this system, the compressive strength and fluidity by many factors, these factors include the fineness of the raw materials, the raw materials hydration activity, the degree of accumulation between the particles, the raw material content, and so on. To be able to seize the key, main ground tailing different size range of particles impact on Mortar compressive strength and fluidity of the experiment using gray correlation analysis.
The main Grey relational analysis is based on the microscopic or macroscopic behavior of the geometric factor sequence close to analyze and determine the degree of impact factor among the main factors or behaviors contribute measure, is a quantitative and qualitative analysis of the combination of . This analysis method is based on the degree of similarity according to the sequence of things or factors that curve to determine the degree of association between them, if the shape of the curve corresponding to two factors similar to each other, the associated degree; on the contrary, correlation is small.
Grey Relational Analysis advantage is that this method can be extracted from a number of factors, the main factors affecting the system, and analyzed in accordance with the development trend of factors; the less demanding method of sample, has broad applicability.
CONCLUSION
(1) Lead and zinc tailings studies have shown that mechanical forces activated 15min to 120min grinding process, lead and zinc tailings decreasing particle size, specific surface area by a 351.9 m2/kg increased to 795.4 m2/kg, with the extend the grinding time, the mineral particles after grinding 90min, significant agglomeration occurs between the particles and the large angular particles tended to small and sleek.
(2) By Mortar tests and found that with the increase of grinding time, liquidity and strength Mortar samples showed a decrease after the first increase in the law, the maximum fluidity at 90min, in order to 260mm, this may be due to part aggregate during agitation was caused stir open. Compressive strength and flexural strength are the highest in 60min, respectively 7.12MPa and 39.26 MPa, which may be due to sample more than grinding time of 60min, the ultrafine particles after addition of super plasticizer brought micro aggregate effect on strength generated a positive contribution system cannot offset the negative effects caused by the strength of aggregate effects on system, so when the highest intensity 60min. The grinding time is determined as the final 60min, at this time Tailing powder specific surface area of 595.8 m2 / kg.
(3) Through gray correlation analysis we found that finely ground lead and zinc tailings particles less than 8.39 µm for Mortar fluidity and compressive strength increased role, including 8.39 ~ 4.24 µm particles of different curing period Mortar fluidity and compressive strength test blocks increase the contribution of the largest, more than 8.39 µm particles of different curing period Mortar test block fluidity and compressive strength lowering effect.
